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49-65660 A 
QescripttoQ 
l> Title of th& im&titlon 

' acid #staI^ 

2. Scope Of clatms for patent 

Process fox pxoauctioa of an optically acti™ 
ctay.aBt.«»xc acia e.ter whioH ^aes the «„t step 
=o«prt«„3 ^ ^^^^^^ ^^^^ ^ ^_ 

.i«thyx-..,.,,,a...„e in the presence o. a „„pp,. 

>-vtas an a^,,,, ^^^^^^ ^ ^^^^^^^^ ^^^^^^ 

2 . a~ai„ethy: - w --elhy n.--c,pe„yi,cyoiopropane-l , 1- 
^icarWUc aca .i^t.. an^ the secona .tep o-.p...... 

conducting partial hy.™iy«. faction o£ the aix,ve- 
«.n..o.«- optically active dioarboxylic aola aiester 
ioilo-«d by coaductina decarboxylation reaotio. to produce 
« optically active chryaaathemic acid ester. 
3.Dp;a1lB,-; Do.-oilptlon of the InventloB 

The present Invention relates to a p„,«ss for 
aey™etric production of chxysanthemic aold ester. 

For «..re le.aii. the present invention ie a prooe=. 
for prudu«-.o« of an optically active «hry.a.t.h«..o ..c.cs 
e.ter vhlO. =o.,rlsee the fir.t step co.pristn« reactxnc a 
dia««loni. acid aieater .1th a.5-di„ethyl-2.4-he«aie„e 
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isi the. prasence of a copper oomplex having an as^meitric 
iigand to produce an optlc^lis' active 2,2~<ilRi©thyl-3-f2'- 
methylpropeiiy'l)Cfol<>p3?<>gan©-i j l-aicarbo3£yXic acid diestsr 
the secoEd step comprising oQn4ucting partial 
S hydrolysis reaction of the above-mentioned, optically Active 
aicarboxylic acid diesfter followed fey cossdiicting 
decarboxylation reaction to prmiuce an Qpticaily active 
dhrysanthemlG aeid ester. 

2,2- diiae^thy 1 - 3 ~ ( 2 -me thy Ipropenyl ) dyolopropane - 1 - 

i& carboscylie aeid diesteir (hereinafter, refsrx^ed to as the 
chrysaiithemic acid) is an important material as a raw 
Kjaterlal of synthesized pyrethrald type Inseotlcides, and 
since it has two asi-ntanetric carhops •^s'lthin s molecule, 
there are four stereoisomers of d- trans, i -trans,, d-cis and 

IS l~cis isosaers. Among them, it has been kaowa that d-traas 
and .d-cis isomers are especially effective as th© raw 
materials of insecticides , The chrysanthsssic acid which 
can be obtained, fross aatural |>yrethrum has a trsns- 
strwctiire , 

20 '"^o •'e~]"vX'3 t«re coni».^dexed to pj^oductJ ^pi. ty 

active chrysantheitszc acxd usang synthetic method One is a 
fecioc .^wj'p..v„s»r>.a la ti t^e op*~ re 
r<r.<.f^r. aodv e pxoaucrd and the ^f^f^r ^ i if'i-3<->d 
compri.'-ing condactang dxrectly asymmetric synthesis of it. 

25 1?he present inventors have bees confiruied in studied 
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o£ the as^pmnetric synthesis Of the chrysanthemio aci«S ester, 
and we have ever fousd that a process for produotlon of aa 
optically active ciiirysantheHsic! acid: estar comprising 
reacting a diazoacetate with 2/5-^di!n<sthyl-2,4--hejcadieii® ia 
5 the presence of a copper compiess having an asymmetric 




However, In the former invention, ao object of 
selectively pm&nclug only desired one kind ffitaong fotjr 

10 kix^ds of stereoisomers of chrysanthemlc acid vfas not 
necessarily achieved ^ since in this case, the chrysanthemic 
acia ester was always produce^ in a toxm of misjture of 
trans and cis isorriers and even if an asyrrsmetric synthesis 
of d~isQjj\er is saccseded for trans isomer, it is diffieult 

IS to preaict if excess d- isomer Is obtained or excess 1- 
isomer is obtained for cis-isomer , 

If the asyimnetxlc synthesis of a co»binatioa of d- 
trans and i~cis isomers can be achieved, this method can 
becoRUo an important process for stereoselectiviv production 

20 of only d- trans isomer, since i-cis isomer can be easily 
derived to d- trans isomer by epimerization reaction, 

TJie present inventors focused on these jpoints and have 
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more iatensiveXy studied aa<a, as a result, they coinpletsd 
newly tlie present irtveiiition. 

fiiat xs^ as Sescritjed abovie, th« present in^eation is 
a process for prodxjGtlpn of an Qpticaily aotiYe 
S clirjsaatliemxc eeiS ester which comprises the first step 
comprising reacting a (aiazomalonic a:cl<i dlester with 2,5- 
<5iuiethYl~2^ 4-hexadietie in the presence of a copper coiaplesc 
iiaving as asfiKtoetric liganS to produce an optically active 
2 , 2 -disTsethf i- 3 - ( 2 -Eiethylpropeayi )CYciopropane~ 1 /X - 
1,0 aicarboxylic acid diester and the second step comprising- 
conduotiug partial hydrolysis reactiox-i of the above- 
mentiojsed optically active dlcarboxyiio acid aiester 
followed by conducting decarboxylation reaction to produce 
an optically active chrysanthemic acid ester ^ 



15 




The method for coaducting the present invention will 
be illustrated in detail. 
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In the first step ooHiprislng reacsti-ag a aistzofiigf.loiiic 
acid Siester with 2V5»fiimethyi~2/4--fo63£aaieae in the 
presence of a copper eompiex having an asjvmBtxlc iigand to 
produoe an optically acttvB 2 , S-dimethyX-S- C 2- 
5 ®ethylpropeaYl)GyciopropaHe~l,l-{3±oarboxyi^ ac±<S Siester, 
th© asyssMetrio ligaiid of the asymsetric copper complex used 
as the catalyst is not partictilarlY limited as far as it 
has asy^etric structure and is a Beutrai jnolecule or 
ion: having an ability of cbofdlnating to copper or copper 

10 Ion, Ssaniples of the atom coord tnatirsg to coppsx^ atom 
include nitrogen, pJiosphoroiJS , arsenic, antimony , oxygen, 
sulfur and selenimft, and aii asframetrio molscuiie or ion 
including at least one. or raore kind among these 
poordinatiiig atoms is used as the asysfaaetrlc llgand. A 

15 copper complejs incitiding a iigand or anion having a 
syiJjmetric structisre In addition to the asyimsetrlc llgand is 
also effectivsv The copper ^ralaiice snay be any of 0, 1 asd 
2. In actiaally coaducting the^ reaction, the copper complexi 
may be soluble and Insoluble in the reaction system. The 

20 catalyst recovered and purified by adequate methods can be 
used again. 

The ssyHsnetrlc copper eompiex used as the catalyst and 
the asynmetric ligand thereof in the first step %?111 be 
f lirther iilastrated . 
25 teong complexes including divalent copper, an 



asjmmtxXa complex represent ea by tlie below fomtsla: 

mh&x&ln & is aa anion baving ars asynipetriq structiire and 
the charge is generally -1 or -a ana n Is represent at Iveiy 
5 2 or 1 depending on .it, , Is especlallY effective. The: 
contgless haYing two kiads of anion whose charge is ~1 is 
also effective. 

The anion having the asyiBiaetrio strudtnre is not 
particialarly limited, an« It is convenient t&at tiie 
10 conjiJgatefi base of following corfipounds is used. 

Ejsamples of these compound, inciuae p-aicarlsonYl 
GosEpotind, p-ketoimine, osrflmine, affilndalcbhol, amino acifS, 
and: <?arboxylio acid all which have an asyifiroetric structure, 
tesong the above-mentioned asyiRmetric oxyimines, a 
15 Schiff base derived frosa an asyimaetric primary amine and 
sallcylaldebyde derivative is especially superior. 

!3*be alcohol part of the diasoaiaionic acid diester u.sed 
la the first step is not particuiarXj limited, and a lower 
alighatlc alcohol is generally used, 
20 The method of the first step ami be conducted in the 

absence of a solvent and in 2, 5~ditnethYl-2 , 4-hesadiene and 
conduc;?^a by d.o.lu*::,ng a suitable solvent. 

The reaction temperature In conducting the method of 
the fir^t step is not particularly liniited, and a range of 
25 ~50®C to 150°C is usually sai table. Especially, la the 
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case of ooaducting reaction at a meiting point C 15*C) of 
2, 5-di3s«sthsfl-2>4~hexadiene or less> a suitabie solvent is 
preferably to the reaction system. fexamples of t&e 

saitable sdlyent tncl^de m aXkyi-gufestltutsS feanasa© 
5 derivative such as toluene. 

Hext, among th© la^thod of the present Invent ioa, the 
second step comprising producing, an optically active 
chrYsanthesilc acid ester froat 2 ,.2-ai»thyl~3~ fa- 
ftsetliylprdpeny^ ) o jalopropane- 1 . 1 -dicarbosyXlc acid diestex 

10 will be illustrated. 

Methods for produolng an optlGailf inactive 
chrysanthesila acid ester from an optically inactive 
dicarbox-^'lic acid diester described above have been kao^ 
(ByXl, Soc. ehim. France, 1411 (1967}). 

15 The present step is usually carried out hy next two 

steps reaction. That is, the f^-'&t -cr -^^-lon. ^otivxxi=xng 
hydrolysiing the ahove -mentioned optically dc*-i\& 
dicarbo^Ilc acid dlester partially to derxve to the 
opt ica 1 ly active 2 , 2 -dime^ ' i . ^ _ (- 

20 methy ipropeny I] cyclopropane -1, 1 dxcarboxylxc aciS nionoester 
ana the second reaction comprising conducting 
decarooxy lat ion of the above -ire^ t . ^'lOsd avfi y <i ^ ■>'> 
dicarboxylic acid monoester to dc'iivc to t^e optxcdl y 
active chrysanthsmic acid ester, 

25 The method using for the first partial hjaTol^^mxs 



reaction Is not particuiariy lijsited, and lieatisig in water 
or a siiitable water- containing solvent aBsi ih the presense 
of an alkali such as SQ<Xiiis3a hytooxlsJe and potassium 
l^ydroxiasfe is asuaiiy ciasvenl^nt, 
5 Til® ssethod tising for the second^ decaxbbxYlatidn 

reaction is not particialarlx' limite<l, and the st?ethod 
comprislhg hesatiug with an ^iae such as qoinoliae, 2,2'- 
bipYTi&jl an& i, iO-pisenathrene in the aresencie of a 
catalyst such as copper pow<3er> an inorganic copper salt or 
10 as or0£5C5lc copper salt Is usually conducted. 

The present invention will be illustrates i.n more 
detail fey way of Sacamjpies* but off course, the present 
invention is not limited by these Examples, 

iS Sxample l 

First step 

3.7 g of copper l>is|N-S-a~phenyi~p~ Cp-- 
tolyl)^thyl-salicylaldenilnato3 was dissolved in 35 g of 
2,5 dii"ietnyl- 2 , 4 -hexadiene an!3 a mijitui-e of .'^.0 a of diethyl 

20 diasoraalonate and 24 g of the above -men tionocl dienc was 
added dropwis© thereto over 12 hours. The reaction vs^as 
conducted with enough stirring un.cier an atmosphere of 
3iitroge?5 and at first, by heating to 90'X until starting to 
generate nitrogen gas and then the reaction temperattsre was 

2§ kept at 50*C. After deteGting generating no xiltrogen gas. 
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nnxB&cte^. aiene was remove*? by aisstillatxon from tiie 
reaction Silxtuire xxti&et redaceci pressure. The residue was 
fxirther distilled under r©duce<3 pressure to obtain 17 § of 
^X&thYl 2,2-aimet:hyl-3-(2-inethyipropenyl)cYClopropan6-l , 1 - 
5 Sicar&o^sylata at boiliag point 100"C/2 wMig as an oiiy 
product (YellS: 59%). Optical rotation was ~0.4g"'\ et.i3^, 
was -1^20^ aad Ums was -2 .34"* (not dilute, 1 dia) . 
Second step 

(1) Partial hyarolysis reaction 

10 16,5 g of dicarboxyiic acid diester obtained in 

the first step and 4,0 g of potassi-im hyaroxiaa were 
aissoiV€K5 Xti a solution of 100 nil of water m6 iOO ml of 
ethanol, and the? mixture was heated and stirred under 
reflux for 7 houx's. Ethanol was resio-yed by distillation 

15 fxavn the rea<!tiO:tt mixture and then, the acidic prod.uct was 
extracted with ether. The extract was dried over sodium 
sulfate aad then, ethar was renioved by distillation under 
reaiTced pressure to obtala 12. p g of 2,2~-dim8thyi-3-^<2-^ 
Tsethylpropenyi) cyclopropane- 1 , 1 - dicarboxyllc acid monoetliyi 

20 ester as an oily jaaterial ( Yield j 87%) . Optical rotation 
a« was -0.29*", Os-jg ^as -0,38° ana ««3g was -0.87* (aot ailute^ 

(2) DeGarb03£yiation reaction 

ii.8 g o£ the dicarboxyllG acid mono&ster 
as obtanend in the above reaction was dissolved in 20 ml of 
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beBzeu® and tibe resultant was adSed dropwise over about 1 
ftour into a mixtijire of 2.0 g of copper powder and SO g of 
qalnolifi® which kept at about 200°e^ Stirring was further 
coati»u©d at the same teniperatu2^e for I hour mid generation 
5 of carbon dioxids was not deteioted. 1?he reaction mixture 
was cooled and theB, aeldiflfed b^f dilute hydroehiorlc acid 
and. the neutral product was extracted wltli ether, the 
extract was washed Vith dilute alkali aiid watax\, aisd then, 
dried over sodiiim salfate. Ths residue obtained by 

10 remo-vinc ether by distillation from it was furtlier 
distilled ax:sdsr reduced pressure to obtain 6.3 9 of an oily 
produot at bbillag point 4Q*C to 60*G/2 xiasHg. This pjcoduct 
was ■fi«saly2&d by gas chr oma t o gr aphy . IR, JIMS and MS to 
coxiflrss a iRixture comprising tirans isojaer of ethyl 

15 ohrysajitheatats (34%), c±s isoRier of ethyl cihrysantheEtate 
(31%) and unknown neutral aiaterial (35%) , Optical rotation 
showed aD +0.38'' (jaot dilute, 1 dm| as isiKture. 

This sample was hydrolyzed and trans "Chrysantheislc 
acid obtained was isolated and purified. Optical rotation 

20 [oId showed «jf *0.35" (08.0, chlorofonn) as mixts^re. 
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